In configuring our model domain for the current study we specifically chose high vertical resolution in the upper several hundred meters, high meridional resolution within the equatorial thermocline, and high zonal resolution for the western boundary currents in order to achieve model skill for the thermocline circulation associated with intertyre exchange.
Zkl4C As a Tracer of Ocean Circulation
Ax4C is defined as the per mil deviation of the ratio of the isotopic species x4C and x2C in CO2 from the ratio in the preanthropogenic atmosphere with a massdependent fractionation using the stable isotope
The equilibration timescale for carbon isotopes between the mixed layer and the overlying atmosphere is of order 10 years, and this is due to the buffering effect of dissolved inorganic carbon in the ocean.
The atmospheric testing of hydrogen bombs during the 1950s and early 1960s produced sufficient x4C to increase atmospheric A x4C levels in the atmosphere by more than 50%. 
Model Experiment Description

The Circulation Model
The model used for this study is the primitive equation Lamont Ocean-Atmospheric Mixed Layer Model (LOAM), which is a descendent of the Gent and Cane [1989] model. Model calculations are performed on an A grid, and a level vertical grid' is used, with realistic bathymetry and a barotropic solver [Naik et al., 1995] .
The model domain extends meridionally from 68øS to 62øN and zonally from 100.5 ø to 300øE. The total number of vertical layers is 30• with 15 of these layers in the upper 300 m. The meridional resolution along the equator is "•0.33 ø, tapering off to almost 2.5 ø in the extratropics. The zonal resolution is almost 2 ø in the extratropics but is stretched to slightly less than 1 ø in the western boundary regions as well as in the vicinity of the Peru upwelling. This is the same grid spacing we used for our study of the effect of the Indonesian 
Description of Experiments
A total of four model runs were performed for this study. They differ in the choice of wind stress wind forcing (seasonal versus interannual wind stress data set of daSilva et al. [1994] ), as well as in their representation of the Indonesian Throughflow. These differences are summarized in Table 1 . A simple naming convention is used to distinguish between the runs: S is used to denote runs forced with seasonally varying winds and is followed by a number representing the net imposed ITF transport in Sverdrups; likewise, I15 indicates interannual wind forcing with 15 Sv of imposed ITF. The set of runs consists of SO, S10, S20, and I15; S10 is the control run.
Run SO does not allow for any lndonesian Throughflow, and is forced at the sea surface with the seasonally varying monthly wind stress climatology of daSilva et al. [1994] . The other three experiments use a domain that allows for flow through the Indonesian Straits connecting the Pacific and Indian Oceans. Run S10, which we define to be the control run, imposes a time-invariant barotropic flow of 10 Sv through the Indonesian Straits, and run S20 imposes 20 Sv of barotropic flow. Both S10 and S20 are forced at the sea surface with seasonal wind stress climatology of daSilva et al. [1994] . 
A•4C on Isopycnal Surfaces
The A•4C distribution on the as=25.0 surface for the S10 run is shown in Figure 10a It should be kept in mind that wind stress data for the equatorial Pacific is quite sparse before the 1970s, so that the model's interannual variability in sea surface temperature during this period should not be expected to match observations. In addition, for the I15 case we forced the model with interannually varying winds, but heat fluxes were calculated using seasonally varying climatologies. Given these limitations, the match between the model and the data for this region is quite satisfactory. It is interesting to note, however, that although the model represents a shift in SST in 1976, it fails to do so with A14C, as was seen in Figure 13b 
